partitioned the Talitridae and restricted the genera of the family as follows; Talitrus, Talorchestia, Orchestoidea and Orchestia. So far in Japan, Talitrus has not been known.
It has long been known that the Talitridae is a difficult group to classify at the specific as well as the generic level. They show drastic sexual dimorphism and their distinct specific identification depends upon fully matured males, since the diagnoses of the species are represented by dimorphic characters of male specimens in almost all taxonomical papers.
Determination of the genus, on the other hand, has been done by the character of the females, which is not so clear-cut in all species. Thus a few species have been shuttled between Talorchestia and Orchestia (Tattersal, 1912; Iwasa, 1939; Amanieu & Sulvat, 1963) . These situations are conceived to be caused by the weighting too much on the morphology itself. Since the form bears not only the phyletic history, but also the functional aspects, attempts to evaluate the diagnostic character from an ecological veiwpoint or in relation to the mode of life seem to be worthwhile.
According to Stebbing ( 1906) , the genus Talorchestia is "like Orchestia, except that gnathopod I in ~ is simple, instead of subchelate. Peraeopod 2 usually has the inner margin of the finger more sharply constricted than in allied genera," and the species have been allocated to this genus mainly by the gnathopod I in the female. Reid (1918) has noted for Talorchestia deshayesii (Audouin) that both gnathopods I and II are engaged in burrowing . The gnathopod I is indeed a very functional appendage and is observed to be employed in active digging in the present study for Orchestia platensis, Orchestoidea trinitatis (the status of the genus Orchestoidea is rather problematic and now in a controversy, the generic identification of this species has been done formally after the nomeclatorial rules) and Tatorchestia sinensis. Gnathopod II is not used in digging, contrary to the Reid's observation. The simple str Jcture of the gnathopod I seems to be an adaptation to the digging mode oflife. On the other hand, the subchelate structure of the gnathopod I in the male seems to suggest its usability in the copulatory behavior. It was observed in Orchestia platensis that the male carried the female by use of the gnathopod I, which was hooked at the lower margin of the pereionite II of the latter. Also in Talorchestia the gnathopod I in the male is supposed to play wme role in the copulatory behavior.
Studies on the Talitridae I.
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As to the relations between body form, behavior and habitat, special attention has been paid on each occasion of the present collections. As a result of these observations, the following tendency was seemingly perceivable that Orchestia with a laterally compressed body form lives in narrow spaces, for example, between stones or under stranded matter or leafmold, while Talorchestia and Orchestoidea with a cylindrical body form lives in the sand. As to the Talitridae in New Zealand, Chilton (1917) also pointed out that Talorchestia are confined to sandy beaches and Orchestia, though not all species, are found under stones on rocky shore. The correlated occurence of the body form to the habitat in Orchestia may be reasonable. Then, what can be the biological meaning of the cylindrical body form in Talorchestia and Orchestoidea living on the sandy shore?
The life of Talorchestia nipponensis and Orchestoidea trinitatis can be characterized by the habitat in contrast with that of Orchestia platensis; namely, the former two can be seen burrowing in the sand and independently of the wrack bed on the vast shore, and the latter under stranded matter regardless of the substratum. Stranded matter dependent life will require much locomotive power of the animals, for the fluctuation of quantity and distribution of the stranded matter are rather extensive on the shore even for the short period. Jumping behavior which provides locomotive power a lot is rather significant in such mode of life. On the contrary, for the life of the sand hoppers in the sand on the wide beach, burrowing and walking seems to be important. Because the animals must follow the depth in the 5and where they can find the proper moisture which will fluctuate unceasingly in accordance with the tidal level and at dawn they must walk to find the site to dig on the flat shore where the physical conditions will change in gradient. Cylindrical body form or dorso-ventrally compressed form seems to correspond to both the burrowing and walking behavior. Because parallel correspondences are found in Haustoriidae living in the bottom sand, as pointed out by Bousfield (1970) , who says, "There are indications that the broad fusiform enable an animal to burrow more deeply in the substratum ... " and also in Corophiidae, some species of the family are skillful burrowers under water and are characterized by a dorso-ventrally depressed body. It is needless to say that the dorso -ventrally depressed body makes walking easier and more stable. In this connection, body broadening might correspond, to some extent, to the lateral extrusion of legs, although most of it is done by the torsion of the leg article, to support the body on land. Thus some structures including diagnostic one and their functions are seemingly diferentiated between Talorchestia and Orchestia in adaptation for their respective habitats. Namely, it may be supposed that Talorchestia and Orchestia correspond to the sandy beach and gravel or wrack habitats respectively at the generic level, and the life mode of Orchestia must have permitted it to invade the terrestrial habitat, where we can find stable leafmold habitat in the forest but do not find wide and constant sand flats except in desert too arid for crustaceans to survive.
Judging from these biological aspects, I should propose to transfer Talorchestia pachypus Derzhavin, once allocated to Orchestia platensisJaponica (Tattersal) (1939), to Orchestia. Because Talorchestia pachypus is an intermediate between Talorchestia and Orchestia in its form of gnathopod I in the females but has laterally compressed body form rather than dorso-ventrally depressed, and it prefers the gravel shore to the sandy beach as compared with Orchestia platensis, the difference in their habitat preferences will be discussed in a following paper.
Talorchestia sinensis Chilton, 1925 (Text-figs. 1-5)
Talorchestia sinensis, Chilton, 1925, pp. 283-284. Material examined: About a dozen specimens from Shioyahama in Gobo, Wakayama Prefecture, and some from Shikoku and Yoron Island have been examined. Description: Male slightly larger than female. Colour milky white with a series of dark brown stripes, one on each body segment, becoming gradually indistinct posteriorly till only a lateral spot remaining on each side ofpleonite III; on each pereonite the dark brown pigmentation spreading triangularly from the anterior medial line to the posterior margin and in addition with a large roughly subrectangular spot on the lateral side except pereonite I and II; 1st articale F _/ Text- fig. 2 . Talorchestia sinensis, A, upper lip (X 40); B, 1st maxilla (X 40); C, 2nd maxilla (X 40); D, lower lip (X 40); E, left mandible (X 40); F, right mandible (X 40); Gl, maxilliped, dorsal view (X 40); G 2, ventral view (X 40); from Shioyahama, 20 November ,1971. ofpereiopod III furnished with a spot on the posterior side, 4th, 5th and 6th articles of pereiopod IV and V faintly coloured. Body robust, back moderately broad. Eyes large, round and black, more round in female than in male.
Anntena I not reaching 3rd article of peduncle of antenna II, three articles of peduncle about equal in length, 1st article broadest, flagellum consisted of 6 articles in adult and a little longer than 3rd article.
Antenna II longer than one-third of body, peduncle longer than flagellum in male, but almost equal in female; 1st article of peduncle produced below into a large surface to be fixed firmly en the front surface, 2nd article small, 3rd article in male stretching downward a large triangular plate fringed with several short spines, in female the plate stretching foreward to about the proximal third of 4th article, 4th article with a small protrusion on the under side especially in male, which is wholly covered by triangular plate of 3rd article, 5th article much longer than 4th article and armed with short spines, flagellum consisted of about 20 articles in adult.
Mouth parts normal.
Gnathopod I in male spinous and subchelate; 5th article longer than 6th article, each bearing a narrow subapical pellucid lobe, a little more remarkable in the former; 7th article longer than palm of 6th article; 5th and 6th articles in female simple and bearing no pellucid lobe. Gnathopod II in male large and well developed; 2nd article slender; 3rd and 4th articles short and almost equal in length, the latter furnished with setae; 5th article small and triangular; 6th article large and expanded laterally into a triangularly oval shape, palm defined by a small protuberance with a pair of spines, bearing two protrusions, one situated near the hinge with 7th article, tringular and without any armature, the other process rather round and with several strong spines; 7th article curved and longer than the palm of 6th article, with two gentle concavities with minute spinules on the grasping margin. In female, 2nd article expanded in the middle on the anterior margin; 6th article almost equal to 5th article in length, with a broad pellucid lobe extended over small 7th article.
Pereiopod I slender. Pereiopod II a little more robust than pereiopod I, 7th article narrowed sharply in the distal half on the inner margin. Pereiopod III armed with long spines, 2nd article expanded postreiorly. Pereiopod IV longest, 2nd article exapnded posteriorly. Pereiopod V similar to pereiopod IV, but 2nd article expanded more widely than pereiopod IV.
Pleopod well developed, flagellum longer than peduncle and consisted of about 14 articles. 
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Text- fig. 4 . Talorchestia sinensis, A, epimeral plates (X 13.5); B, pleopod I (X 27), C, telson (X 50); D, uropod III (X 27); E, uropod II (X 27); F, uropod I (X 27); from Shioyahama, 20 November, 1971. ramus about equal to peduncle in length, bearing a few setae. Telson longer than width, with a notch on the posterior apex and with several spines on the surface and margin. Habitat: According to the observations made at Shioyahama and Yoron Island, this species seems to be restricted under stranded matter on the sandy shore. At Shioyahama, it was found burrowing in the substratum of rather fine sand, but no 51 specimen was captured in the sand at the site with no stranded matter scattered above. In Y oron Island, they occurred under stranded matter on the shore of foraminiferous sand. Talorchestia nipponensis, n. sp. Description: Body of normal shape, back slightly broad. Eyes not so large, slightly oblong and black.
Antenna I not reaching 3rd article of peduncle of antenna II except in juvenile specimens; three articles of peduncle nearly equal in length, of which 2nd longest and 1st broadest; flagellum consisted of6 articles in adult, longer than 3rd article and shorter than 2nd and 3rd articles combined.
Antenna II longer than one third of the body length in male, but much shorter in female; lst article of peduncle produced below a broad plate attached on the face of head; 2nd article small and indistinct; 3rd article in male produced below a slightly curved plate on outer lateral side, lower edge of which bears two concavities with spinules between them and on the corners, as well as on the surface, in female the plate small and produced obliquely; 4th article bearing a big channel on the lower side which permits the wide angle movement of 5th article; 5th article remarkably developed in male, longer than twice of 4th article, becoming thicker distally in female much shorter and more slender than in male, armed with short spines in both sexes; flagellum con-si~ted of about 20 articles in adult. . Talorchestia nipponensis, n. sp. A, lateral view (X 5); B, antenna I (X 16); C I, 3rd article of antenna II of female (X 50); C 2, proximal articles of peduncle of antenna II of male (X 127); D I, gnathopod I of female (X 13.5); D 2, distal parts of gnathopod I of female ( x40); D 3, gnathopod I of male (X 13.5); E I, gnathopod II of female (X 13.5); E 2, gnathopod II of male (X 13.5); F, pereiopod IV (X 13.5); J, pereiopod V (X 13.5); male 15.0 mm, female 13.5 mm, from Nijigahama, 10 May, 1971.
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Mouth parts normal.
Gnathopod I in male spinous and subchelate; 5th article much longer than 6th article, both bearing subapical pellucid lobes, but that of 5th article more remarkable; 7th article longer than palm of 6th article; in female simple and without pellucid lobe. Gnathopod II in male very largely developed; 2nd article broad, 3rd article longer than 4th article, 5th article small, 6th article massive and oblong oval, palm oblique bearing a plateau in the middle with several strong spines, the plateau slightly concaved, anterior margin bearing setae, defined by a small protuberance, 7th article longer than palm of 6th article, bearing a small concavity at the proximal part of grasping margin, distal part from the convexity bearing small setae; in female, 2nd article expanded in the middle with several small setae, 6th aricle elongate with a broad pellucid lobe stretching over small 7th article.
Pereiopods I and II very much like each other, but the latter shorter than the former, 7th article ofpereiopod II constricted sharply in the inner margin. Pereiopod III much shorter than pereiopod IV, and V, with 2-lobed 1st article, pereiopod IV very much like pereiopod V except the expansion of 2nd article of the latter wider than the former.
Pleopods well developed; flagellum almost equal to peduncle in length, consisted of about 13 articles.
Epimeral plate I produced slightly in the middle of ventral margin, bearing small setae on the antero-ventral corner; plate II and III similar, subrectangular and pointed at the postero-ventral corner, posterior margin of these three plates equipped with several ~etae.
Uropod I biramous, peduncle longer than rami, bearing spines on the dorsal edges; both rami with marginal and apical spines, some of the apical spines short and blunt which is peculiar to fully grown adult, though not for all. Uropod II biramous, bearing many spines on the dorsal edges of peduncle; both rami with spines marginally and apically, some of the apical spines very short and blunt, as in uropod I. Uropod III uniramous, peduncle nearly equal to ramus in length, both with several setae.
Telson with a notch at the posterior apex, bearing short spines on the surface and margin.
Holotype: Male, 15 mm, collected on the shore ofNijigahama, Hikari City in Yamaguchi Prefecture, 10 May, 1971; deposited at the Seto Marine Biological Laboratory (SMBL-Type 240).
Allotype: Female, 13.5 mm (SMBL-Type 241).
Text- fig. 7 . Talorchestia nipponensis, n. sp. A, epimeral plates (xl3.5); BI, pleopod I (x27); B 2, setae of pleopod I ( X 160); C I, uropod I ( X 16); C 2, distal parts of uropod I ( X 50); D I, uropod II ( x 16); D 2, distal parts of uropod II (X 160); E, uropod III (X 27); F, telson ( x 50); G, upper lip (X 40); H 1 vestigial palp of maxilla I (X 300); H 2, maxilla II (X 40); 1, maxilla II ( x 40); J I. ventral view of maxilliped (X 40); J 2, dorsal view of maxilliped (X 40); The species occurs on the sandy beach. On the widely stretching shore of fine sand, it was found burrowing deeply in the sand. For example ,at Tosa-irino in Kochi Prefecture, the species was restricted to the sand with stranded matter above in the supralittoral zone, but was captured in the sand along the high tide line at clear sites. In some localities of such shores, Orchestoidea trinitatis was caught together with the present species. On the other hand, the species was also found under stranded matter on shores of coarse sand, together with Orchestia platensis in some localities. In such cases, at Awa-kominato in Chiba Prefecture, for example, the present species was not so strictly restricted to the wrack beds as Orchestoidea trinitatis Derzhavin, 1937 (Text-figs. 9-11) Orchestoidea trinitatis Derzhavin, 1937, pp. 88, fig. 1 . Talorchestia brito, Iwasa, 1939 , pp. 273-276, figs. 13-15, Pt. XV. T. brito, Stephensen, 1944 , pp.65-69, figs. 22-23. T. brito, Gurjanova, 1951 fig. 563 . Orchestoidea brito, Bulycheva, 1957, pp. 134-135, fig. 49 Description: Male larger than female.
Body large, back moderately broad. Eyes large semi-circular and black. Antenna I not reaching 3rd article of peduncle of antenna II; three articles of peduncle nearly equal in length, each armed with spinules, among which 3rd article shortest and broadest; flagellum slightly longer than 3rd article of peduncle consisted of 6 articles in adult.
Antenna II longer than half of body length in male, but shorter than it in female; peduncle stout, lst article fixed to face, 2nd article small, 5th article longest and longer than 3rd and 4th articles combined, each armed with spinules; flagellum consisted of about 30 articles in adult almost twice as long as peduncle in male and nearly equal to peduncle in female Mouth parts normal.
Gnathopod I in male stout and spinous, feebly subchelate, 2nd article nearly equal to 5th article which is almost twice of 6th article, 5th article with a small subapical pellucid lobe, armed with many blunt spinules, 7th article stout, longer than small palm of 6th article; in female almost the same as in male except lacking pellucid lobes at the subapical portion of 5th article. Gnathopod II in male very largely developed, 6th article with a small concavity near the hinge corresponding to small protuberance of 7th article, a conical process on 4th article not constant, some specimens bearing it on one side only; in female 2nd article slightly swollen in the middle, 4th article with conical process constantly, 6th article with broad pellucid lobe stretching over small 7th article.
Pereiopod I-V spinous, of which pereiopod V longest and II, III rather short, expansion of 2nd article of pereiopod III-V most remarkable in pereiopod V.
Pleopod normal, peduncle stout, armed with spines on the outer margin; flagellum nearly equal to peduncle in length, consisted of about 12 articles.
Epimeral plate I slightly subtriangular with setae at ventro-posterior corner, plate II and III almost rectangular at ventro-posterior corner, but the former slightly swollen at the ventral margin, both plates with several long spines at the corner and many setae on the posterior margins.
Uropod I biramous, peduncle nearly equal to rami with many spines on the dorsal edges, outer and inner rami with apical and marginal spines. Uropod II biramous, peduncle shorter than rami, with spines on the dorsal edges, both rami with marginal and apical spines, apical spines not sharp and rather flat. Uropod III uniramous, . Orchestiodea trinitatis, A, lateral view (X 5); B, antenna I (X 13.5); C 1, proximal airtcle of antenna II ( X 16); C 2, article of antenna II ( X 27); C 3, spinules of article of antenna II (X 160); C 4, antenna II of female (X 9); D 1, gnathopod I of female (X 9); D 2, gnathopod I of male (X 9); D 3, 6th and 7th articles of gnathopod I of male (X 27); E 1, gnathopod II of female (X 9); E 2, gnathopod II of male ( X 9); F, pereiopod I (X 9); G 1, pereiopod II (X 9); G 2, 6th and 7 the articles of pereiopod II ( X 27); H, pereiopod III ( X 9): Male, 21.4 mm; female, 18.9 mm, from Hatakejima, 15 February, 1972. 
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ramus shorter than peduncle, both, especially the terminal portion of ramus, armed with setae. Telson subtriangular, with many spines on the surface and margin. Habitat and behavior: Observations were made at several localities. The present species occurs on the wide beach of rather fine sand, regardless of exposed or protected coast, and lives burrowing in the sand; thus, its micro-distribution is quite independent of stranded matter. This fact has been proved by a series of intensive long-term observations made at Rinkai shore near the Seto Marine Biological Laboratroy. At Hatakejima Island, the animals were found appearing above the surface on the shore at night in February, but in the daytime they have never been witnessed appearing from the substratum. In captivity ,they have appeared from the sand and jumped around actively at night, but no individual is coming outside the sand in the morning. On the contrary, at Oshamanbe in Hokkaido on 19 June, 1971, very many animals were found jumping and walking actively at the surging area just before noon in the sunshine. Some of them grasped rather big flies or caprellids. This was a sole experience that I have sighted them on the beach during the daytime.
When the shore has a lot of stranded matter, Orchestia platensis was caught with the present species, apparently the former lives under the wrack bed and the latter in the sand, although in such a case, population density of Orchestia platensis seems to be rather low. On some shores, for example, at Tsuyazaki, Sumiyoshihama and Nakaminato, they were captured with Talorchestia nipponensis n. sp. Distribution: The species occurs from southern Kyushu to northern Hokkaido in Japan. Bulycheva (1957) reported it from Kamchatka Peninsula and Sakhalin. Remarks: The present species well accords with the descriptions of Talorchestia brito given by Iwasa (1939) and of Orchestoidea brito by Bulycheva. Stephensen (1944) remarked the following differences of female specimens from Kamuikotan, Etorofu Island (c.45°N., 148°E.), from the descriptions by Iwasa.
1) "eyes circular, not semi-circular in outline"; as I examined several specimens from Sumiyoshihama in Kyushu, Hatakejima in Wakayama Prefecture and Oshamanbe in Hokkaido, no female had circular eyes.
2) "Antenna I reaches towards the apex of the penultimate joint of the peduncle of antenna 2, flagellum has 7 joints. Antenna 2 is as long as the head + 4 anterior body segments or a trifle longer,"; these features, particularly their length and the number of articles of the flagellum vary with size and age.
Text- fig. 10 . Orchestoidea trinitatis, A, pereiopod IV (X 9); B, pereiopod V (X 9); C, epimera1 plate I ( x 16); D 1, epimeral plate II (X 16); D 2, ventra-posterior corner of epimera1 plate II (50); E 1, epimeral plate III ( X 16); E 2, ventra-posterior corner of epimeral plate III (X 50); F, pleopod I ( x 16); G, uropod I (X 13.5); H 1. uropod II (X 13.5); H 2, distal parts of uropod II (X 50); I, uropod III (X 16);], telson (X 13.5); K 1, dorsal view ofmaxilliped (x27); K 2, ventral view of maxilliped ( x27); L, upper lip (X 13.5); M, lower lip (X 13.5); N 1, maxilla I (X 13.5); N2, vesti gial palp of maxilla I (X 160); 0, maxilla II (X 13.5); P, left mandible (X 13.5 3) "pereiopod 2 (gnathopod II of female), the lower part of the 5thjoint has a notch in the proximal end"; I could not find such a feature on any specimens. 4) "pereiopod 4 (pereiopc.d II), the finger has some small den tides off the base of the claw," in female many specimens showed small den tides as just above, on the contrary, a few specimens showed the structure in male. Probably, all specimens bear such small denticles, but the position and the thickness of the article makes it difficult to be observed. Recently, Vader (1970) after a closer comparison claimed that Talorchestia brito Stebbing and Orchestoidea trinitatis which had been synonymised by many author (I wasa, 1939; Stephensen, 1944; Gurjanova. 1951 ; Bulycheva, 195 7) should be kept apart as distinct &pecies. I agree with his opinion. Generally speaking, the Pacific species Orchestoidea trinitatis, is much more spinous than the European species, Talorchestia brito, and the spines of the former are much sharper than those of the latter. In addition to the differences listed by Vader, the following can be mentioned; ramus of uropod III is much longer than peduncle in Orchestoidea trinitatis, while in Talorchestia brito the ramus is apparently shorter than peduncle as judged from the figures by Vader and Chevreux and Fage (1925) . Among many differences, the presence of a small protuberance of the palm near the hinge of gnathopod II in male should be taken as the most crucial, because in the taxonomy of Talitridae, the morpholgy of gnathopod II in male has been assigned much weight.
